Abstract: Studies have shown apoptotic effects of non-steroid anti-inflammatory drugs on cancerous cells. The main aim of this study is to determine the effects of diclofenac on apoptosis in cervical cancer
Introduction
There are two ways of apoptosis in cells: intrinsic and extrinsic apoptotic pathways. During intrinsic apoptosis pathway, mitochondrial cytochrome c is released into the cytosol. This molecule binds an adaptor protein, which recruits initiator Caspase-9, leading to the formation of a Caspase activating multiprotein complex called the Apoptosome. Once activated, initiator caspases such as Caspase 9 will cleave and activate other executioner caspases. This leads to degradation of cellular components for apoptosis.
In extrinsic apoptotic pathway the caspase cascade is activated by extracellular ligands, via cell surface Death Receptors. This is done by the formation of a multiprotein Death Inducing Signalling Complex (DISC) that recruits and activates a pro-caspase. After activation of Caspase-8, downstream activation of the intrinsic pathway occurs by inducing mitochondrial stress, or direct activation of Executioner Caspases (Caspase 3, Caspase 6 and Caspase 7) to degrade cellular components. [1] Caspase-8 is an apical caspase which initiates programmed cell death following death receptor ligation. This central role in apoptosis has prompted significant clinical interest in regulating caspase-8 expression and proteolytic activity. However, caspase-8 has also been found to play a number of non-apoptotic roles in cells [2] . Caspase-9 is a member of caspase family of cysteine proteases that have been implicated in apoptosis and cytokine processing. When cells receive apoptotic stimuli, mitochondria releases cytochrome c which then binds to Apaf-1, the mammalian Ced-4 homologue, together with dATP. [3] Cervical cancer is a major gynecological cancer which involves uncontrolled cell division and tissue invasiveness of the female uterine cervix [4] .
Diclofenac is a proven, commonly prescribed nonsteroidal anti-inflammatory drug (NSAID) that has analgesic, anti-inflammatory, and antipyretic properties, and has been shown to be effective in treating a variety of acute and chronic pain and inflammatory conditions. As with all NSAIDs, diclofenac exerts its action via inhibition of prostaglandin synthesis by inhibiting cyclooxygenase-1 (COX-1) and cyclooxygenase-2 (COX-2) with relative equipotency [5] .
Diclofenac, as a NSAID, induces growth inhibition and apoptosis of some cancer cells through modulation of mitochondrial functions regulated in part by caspase activity [6] .
Materials and Methods
In this experimental laboratory study, cervical cancer cells were purchased from Iran Cell Bank (Pasteur Institute, Tehran, IRAN). Cell lines were cultured in DMEM culture media (enriched with 10 % FBS). The cells were then transferred to 6 well plate and incubated for 24 hours. After incubation, the cells were exposed to 10, 1, 0.1, 0.01, 0.001 and 0.0001 mg/ml of diclofenac and cell viability was measured using MTT assay method. Caspase-8 and Caspase-9 activity in response to IC-50 dose of diclofenac was evaluated using ELISA reader.
Results
The results indicated that the caspase-9 activity was significantly higher than control group (P<0.05), while the caspase-8 activity did not change significantly compared with control group (P>0.05) ( Figure I ). 
Discussion
The results indicated that the caspase-9 activity increases in cervical cancer cells exposed to IC50 dose of diclofenac and therefore intrinsic apoptotic pathway is activated. The research have shown that caspase 9 and 8 play significant role in apoptosis in different types of cancer cells. [7] - [9] The observed changes in the activities of caspase-8 and caspase-9 could be attributed to their involvement in the cervical tissue's effort to resist malignancy progression. [10] It has also been shown that inhibition of caspase-9 may block the autophagic flux and enhance cell death due to blockage of cytoprotective autophagy [11] . Previous experiments have demonstrated that non-steroidal anti-inflammatory drugs (NSAIDs) have chemopreventive effects on several cancers including those of cervix [12] . Diclofenac has shown anti-neoplastic effects by downregulating PI3-K/Akt/PTEN pathway and also inducing apoptosis [13] . Diclofenac can also strongly inhibit glioma cells [14] .
Conclusion
In conclusion, diclofenac may induce intrinsic apoptotic pathway in cervical cancer cells.
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